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HifcSH*. K® 4 :pPlWi£# 

g#fn, 1 . fifrWWSifeiJ¥*fflW¥4iiljW'ilti^*. SOTtus: 


iji.es 5 ft«g 3 wiBS 4 sff 



■M- 


4)i 4gSft* 

<S«f T Mtl a Kift A *S!ai W S. (^r $ 

16 fce<]ff?ijfta±w.iy*w-ffiEss.RTnriiiw#w<tA. 

7 ses 3 mss e wna^s. ISfi 7CSSi±Ji:-i'4itife) iii 

Ki+ •C,'RPR®a«*^ » 

iiD am®». s«*3tRa. 

i i®<^SSfA)«aaiS*.3 FWffr1S£'SitS«;#^AEfl'WfB.t.»tS6'3 
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/ > 


arch 












^^capm - 

(Black ■).Sg^C]ensen)^m#^ST(Schole«) (1972) ii - It 5^ 5^ 

lam^CAPM 


$5$ •25* 







SML 

i 1931-1965 ^35 SML ^ 


^I^H4"^^^|1^(1948 ^7 H'^1957^ 3 ^>4^,1^ 
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tFr, fn s! ft ^ iM , 


ftEMH A.AinJiiy00-^^A^X'tfiE#diEix&^], 

^ w ^, A in s, A it i±^^ f/r m Ji^ ir ia E A3^ m R fX. 
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^IP^4jiSt^K4^ST^CSierpinski)Zi^?^ » 
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M (Iterated Systems , Ine ) 1^ IS * dl. Wi C Michael 
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terns,IFS ^-1' 
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^ m. 7h fg« ^ ^ , 1 ^ f f ] it j] u s s ^3!, # tS[ 
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r 
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^ —l^ qg ('1^1 -= 26 

log (1/0. 3) 
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«*#* «# .iit aa k . 

«ifn, A.fnfttt .M T. R * « tt e « * aJiWtn. K Bt R, dr IM ff 

* »!* M * »* 1. «n MS! < ii; a ^ fp * 

.H lEsSH*) w-aaa .Kstsc 

S2, S2 fi-"^^CJe^Ff?^J,l(i^S2 MiJamTBifiKia^. si 

Tt—t 22.83%. *SM. 

SI WSftftJi 1. 70,0 1- . 

«, S^cftW. SI 1.42, 0 S2 

1-13. SI fiiSS-"M;t S2 

)T?B| Si - jfe. 

Site*. 
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^ t igp K.t fiv ai iz Si , ^jf w^ T ® 


efy, 


oiF^rt^ (Hurst )ffi 20 m^ 40 

10 ^xixnxwr 
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&^7K = . ^n^4!s I ^E;lc^!^]^^i^ AM±1^. ;ici¥ W)fE!^&^ l?.)t 



-e P$M^7Kit AS-0 



Mfi- 


fflurst exponent(H)X^fn^0a.H fa]Jf Wt W . 








tt^. ^ Jtfc Crescaled range analy- 

sis, R/s 5> t^lA). It H, A: ^ 1^ a ^ > 15^M. i: 

K ft(rescaledrange)Bifft!0]^-4!e1-t;'tWi5l3|^J® ft'5P# H tt 


0. SOX^A". 
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X,,N= 

U =1 

^4 ^:X.,n=n 'r^m\^^mm.nm 

e„ = ^ u 
Mn=N 

R-Max(X„A-Mm(X,.N) (7- 2) 



MaxCX>=X 
Min(X)-X 6^jft/h{i 


AT ItUT^y ^ 







'i T/r^ 






■50- ^ 


ia T - 0-5.fl* 0^ I'sj ^ w tt iii fn m ^ ^ ^ 

m:^ r^' ^ i#iikis. k fn 

^ 0.5<H<i* 00 ?‘j. 

^0^1. ^ia-T* 1 ^^i^(7- om'^^zji 

H fcb 0. 5 ± ^k\ 




ji w =iF rr ® m tf ^ mm ^^l, m t sa ^ ^ Ji M 

Hi 6^ li^ ^ ifm^ Hjm bt Hi a-fim 

i¥^]. 

B ai5t5, «'£fntM A i^}k A f f^ 

A x)ifAxii^. 

1000 ?jC^.jlk^^BaH-0.714±0-091. 

^X^rrkMMz 

^ Ifr W ii ^ li JS li^ py-M J5£ 6^]. ^ ± ffl 7 ■ ■ * ^ rc + 3.1^ 
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ttf — §*•«*« -SI- 


■ia«tta*iiaT®«+7 a - 7 . 27 

5#as #«. ip * « 4 ; iff M a, !B #»i ttft a-it^ c-e in «fs * s 01 fii) w tt ffi.» 

^SF^a-ti) waste **/J'S#|4l J;, iSW^fil BtaSfittW n-j«, 


(H) 


W.T—WW^Hia-ttEiEWt«s^: 



a-#W^>®»«t5f;Ji 2;-Z&\M2 :^|0lW-'Ma.ff»«l¥'<1972)&««ifl-H 
Wttl«»S3>®«». iB» H-0.7.^J-JgaS'alCE 1 /0.7 sK 1.43.i#i.t*-1 

a - #w. iffi K#«*-i"f ffi. 

7-1 a^T H = 0. 50,0. 72 a 0. 90 a.BMf H S*®®)g-'F 1 ■ 



1 H i#jiDBt.swt*«»assa)tm.#. 

£^?ra*a^e7j'.#^’tswi*pastea3!''.'iiff“itt«'”S<sa"pBjttWR&!Ai) 

Ste® B| a. #»i!HrS*S;(H) at 

?'l y.-1'* M«l *tt sta W** a * 33-R * * • 



^BtI’al ma W # W igj* . -15u 






5^ 










































• 5^* 


»3 BASIC m-.mn' 

1 8000 1400 

it* 5(5X200 = 

1000). a ^ ^it»: g m IS a 0« 5fem iJr ^ fei.&ja^M-51 , 



Sitt:,i!cai R/s n=f- N ^i^j log/log h m^if^ 

j^'t' H 

h- 0.50, a^idt4xStV.#J^i^ 

mmmiLimfin 

mf/M^ H o. 50 ;t 

Cor¬ 
relation FunctiontACF= g 

^ -B ^ m ldt4 a ^ ^ ^ SS ^ ^ t ^ ^ ^ 

(1972), 

t^ 7-3 a^Ti^m 7-1 H = 0.5 r/s X>tT N log/ 

0.55±0.1„ 












LOGiR/^) 


•56- 


®7-3 R/S ^I^H = O.SOifeit H=0. 55 



1.2 1.4 1.6 

LOG(M^6) 




7-4 


R/S ii'lfiiii'itftSBisSl] ?Cl^H = 0.72^fi!ritH=0.73 = 




H = 0. 73 


1.2 1.4 1.6 

LJCX3(jeftM) 












St? #ssss»—-ST- 


R/S asi H=0.50 #XttiiE0fl-t'S9ieafl 

H = 0. 50. 

IS 7-4 aS^T H-0. 72 . aa:a»?^S't!iissw--^7K 

27 5K)i¥««ail't7,iaiB5sjr|5Z*fflX»*«ttft. ftiS 
Sllft*fRiEtZ,M,aa 27 Zl ttStS-K 

7-1 m 7-2 200 it 

it*6^ssuftfnaaN=2oo(iog(2oo)=2.3)(flftfg.R/sasuaff 

»iRltS*T4*iS'trB!K^*. IS7-5a5^TH-0.90 Wfi^log/:<^®. «(r^ 

X6^i H ffiittn&IK .H=0.86 .•fi ^ AftS-g-ams ^ flKi. 

#*#a95l)-tfcl&aiT-i'i'-3t;fflX.!*.—R/S ttttit H Slitt, 

H=log(R/S)/log(n/2) (7.6) 

^ 

%<¥-.n=Mmikm 

itX^StlRe^tCCi.SJ+WtSfa ^X0.60. a#<Feder)(19g8)aS5T 

iil'gteSMMliilXS H 0. 70 waft H. ma Hs;4. 0 Btftft H.^jiii,« 73 


VI P *- b 


T^ftvH n 


58- 


ffl7-5 3tlSH = 0.90^1i&T,tH = 0.86. 




0.* 0,6 0.8 1 t.2 1.4 1.8 1.8 2 2.2 2.4 2.8 


LOG()!Sitl4^t) 



¥M^ril.^ 1-50, 

^fn ^ la T M ir I0t <H) * - 1 -^ t^c (D): 

D = 2-H (7.7) 

0)9:, Jin^H-o. 50, ly d-i. so, 5:^ . 

T§ 4^ ^ 1'^ If ^ tt® ^J ^' tin ^!c 

mm 7 -ib mm 7 -ic 4 ^^^^ w. h ^-'tE^^xi46(){£co<H<o. so)^^ 








- 60 - 

®7-6 S^R/s^tfffttlJTSL1^iS:lffi^iiSJ9r4J[ =i^tTSLKl H=o.ssitrSLfrilH-o.58 


76 



ffi7-7 R/s^tfffina^5s=-ii^»^5Sfl^Mb H=o.86!mLKi H=o. 52 



1 ^ 1.4 1.6 

LJ0Q(3tt«!®) 











»tf -ei- 


W *R W«) WB] « W. 

ft^^A$(]6^W#^Nj^W't^tfiJ^(nonperiodic cycle) &1] ^ 

Si^M. i l8t0;f:B+nt-«*.Ain*t-i;fflaM^W»a,5|!0t,K»A(Wolf) 

s^.feTi£¥x»i^ai?4'-«^aise«ia«j'Ka-i'jaass*^x;iiffl* 

m aii± vt# !>o, fift* wii a Bj a is sij ft ;.jc3f. lit ir|,, pg m » 

aK#«RWffiaffi*,AfflS^aftT-tR*a^X R/s fttlfWa=fl’il 

ff?l.ftteattWffl=|5te«#TB&ft'»*-»»*CHarIan True Stetson)l^« 
-:$:*=t5C*|i0IIX®«M>.*lifi-t-1938 ^.15+W-3KiEST 8 1749 ^ 1 
fl~1937^ 12^W«flAffiSIX»Kl*.£StllS',iS«»TCWalSis)<1969t.)flI 

»»!«li,l5»«fia;Affi SaxWKJg.SW ffi i XacffK w* w 

ST^if.«j£*%'S3^78 

m0ia.wrBii^?J€*a'S-#*x?FW. R/sfttff®eiix«^-Awaxs!r 

ffi 7-9 M/ST R/s SltftBlflBIW log/log ffl, ftlnnJlil#M. SX 12 
13 0.55 W#ST#t&K. a^g#^i|s+i9-S#,*PBaXBf6*^ai 

WitSKia.iog/lc^ 

10 %~13 S%##S(nS?«Wftit* n %«)«fTA 

Sifi#. 

ffl 7-10 

0.60,)i(f*ie'E1£*«)!i*aSP«fIf.i±aiRff T. 

*S;PS/J'SiJ*PSA.»ffl, a .«|J4II - flcffl W# 




7-JO 1749 ^-1937% 


1.6 


1,5 


1,4 


1.3 


1.2 


— 1.1 
DC 


0.9 


o.a 


0.7 


o.e 


0.5 


0.4 


H = 0. 50 


LOGCmSS®) 


in ^ m ^ M i^^'j Bf, fn ^ # ffl ^ m 




1 :^ m 







R/S *65- 


acjnxti^N=7.8.9.. aiomm^-s±u, ^ n 

|t?f N log(N)Kt loe(R /S) 1^0^, C7, 3) ta 





- !'5J ^ )t't 7 JfeSL ^ ^ S ^ ^ 4^ ^ Se . * ± * ^ ] 

ffls-l R/S^i*^^:S&P SOO^IRS^, 1950^1 ^-1988:^7 Biftitflt?H =0.78(^ 

Financial Analysts Journal 



* 


tH> 






• 66 - 


H log/log 

^ ^ &^i i ^ m m # I i ij ^i^i 0^ ft, fn M ^ 

W T tsc^gT .iie«fn eT ;i t 

85 SO^lljtM^o 


^ffmCifflR/S^tffTS^-P 500 ?ff!6, 38^ffir^^;jli|g, Rl950 lf- 

ffl8-2 R/SM!feit«JF-KiSiS&.P 500 ^IttaSP.mO^ 1 1988^7 ^ 



s I I 




fAf R/s .67' 


log/log 

V N 5.4.4, 5^G4]P#t3!j3#5IJ&^ H (I, 

H-0.78,fl^jnoTlUij^,i*lt^7ttTS&.P 5006^ 

H = 0. 78e^S'^ft.®8^1^tliT H = 0. 78^ H = 0, 50. 

e^^m^H-0- 52±0, 02.myXT S&.p □ 


® 8 1 


>[4T!ft3(|lli[&$W R /s . 1950 ¥ 1 “ 1988 % 7 ^ 



-0. 32471 

-0. 045^4 


0. 01290 

0, O2C0r> 

R' 

0, &9559 

0. 98564 

X ^fe<H> 

0* 778 

0. TjOS 


0. 008 

0. 00-1 


ffl8-3 rriL1fe^:S8^P 500^ llta^ ,1950%!^-1988%7H ; ^rrSL W H = 0-78 ;frSL9D 
H = 0 5K 


1.4 


1.3 


1.^ 




5^^Ta(^(H-0.78) 



tTSLd^(H-0. 51) 










• 68 - 


87 


log/log®. h=o,5k tm 

5^ T 5^ ?'J ^ tE^ fiSt T - ^ ^ I? ^ fJ 



'fE/'R/s wmm^'i^M¥zmi^‘\mrm ^ 

^. ^rn r^i if m# &<] M. m Bt L4i ^l ^ft m S[ rr ^ 

®, S ^ fa ^. 


S-4a 




H = 0. 72 



> 88 


8-4 T log/log 151:IBM,(Mobil).AT U 


^^CCoca-Cola)fl] NLagra Mohawk, H 


■Vi W *ri •* W 




f/lf R/S^$ -69- 


S8-4b ^-1989^ 

M H = 0. 72 



® 8-4i' I ^--1989% 12 ^ □’SlS^feit 

tfll H = 0.70 



.**« * — 


h>i Pit 


s •-. 







-70* 




s-2a7KT?5iT-s&-p 

j*‘'il^.ft]fe tKJ h,Mr^iH MM ^)i ii 


8-4d 1963^ ! 198^ ^12 Hi Niagara Mo¬ 

hawk :^tif94| H--0. 69 



gjfr^^JCCAPM ), ® 

(Apple Coinputf^r)^El 

)t!|^ SS-'- P 500 ^ Wi'^-j^ i - 2* M Consolidated Edison (ConEd) ^ Dlt^:^ 0- 60. 
@jtt Consolidated Edison 

Hits 0.68, [ii] ConEd SH = 0. 58„ bt ^ ^ ^ 4 0+?'J. 

ConEd 

0 . 5 ^ H It, 


89 




$A$ 


^8-2 






500 ^(S& P 5001 

0. 7S 

48 


0, 72 

18 

CXE!‘r03t > 

0. 73 

18 

E^IJ^ (Applt Compultr) 

0. 75 

18 

ujih(Coca-Cola) 

0, 70 

42 

,\ n lit u ser - B us f h 

0. t54 

4K 

^ ^T (McDonald^ s ) 

0^ 65 

42 

Miaj^ara Moliawk 

0. 69 

72 

$^it:(Tex^s Stare Ciditie^^ 

0. 51 

90 

L’cnsolidaied Edison 

0. 6H 

90 


I'fi] Ji it £5£ ^Ml|% --1 * m 

S^^ttConEd 


8-5a SHTSiSflailM Ii/s^tff; i^sgj^ I ^-1990^2^, MSC13?M 


H-0. 69-5 


H = 0. 50 


LOGtH") 


WWVW-* 












500 ^H ®fct^S-2 . it 

M.1^, 

log/log n, (Morgan Stanley 

Capital International, MSCI) MSCI ^ 1959 % ] 

;^^1990 lf 2 ^ S-3 l^'iJMi r^p:^. 

« 8-3 51^^R /S 




mm 

S&-P 500 

0. 7S 

4S 

MSQ j&g 

0. 72 

60 

MSCI H 4^ 

0. 68 

4S 

MSCI 

0, fi8 

,■^0 


n 

lV 


8 5b 


5I^TSIfeliaSlfi1)R/S^4;f: 1959% 1 fl-'1990%2^ i MSCI 


IS:fiitfti)H = 0. 68 






.73- 


S8-5C jti^S(!ifla!R9^R/s^>=|?T: i‘»59^ 1 i Mscimm^ 

ai[.-teitMH=0. 72 


H = 0. 50 


H = 0. 72 


LCXBC^-) 




Ttl® 


g 1950 ^ 1 ^-1989 ^ 12 68,^1 






LOG(R/S) 


-74- 


ffi 8-6 30 R / S ^ . 1950 % 1 ^ 1989 12 ^ ; fi 

i+01l H=0. 68 



a 8-7 5^^TSJlflaI^#KlfilTmBR/s^i■tlfi^,*,n^^^^(as^#flt)m^#fl^¥*^^sa95u 

1 ^ -1989 % 12 ^ !ti!ii+WH = 0. 65 





















B-'tl'a]^.g|;it,^^fn!£:'Ml^t#- 

:^, if |SI W it ^ fP 3^ ^ T fi IE Wic 1 0^ I'al M^Jf PltlUM. 

m 8-9 log/log ® .M./1^ H = 0. 50.ilfMl|^T^iS{Lif 


8-8a )SfT*Mflt)R/SM; B5C/llTt'r^: SB'W, 1973^ 1 ^--1989^12 ^ 
feiifl^H = 0. 64 


H-=0. 64 


1JZ 


LOG(H ) 





■78* 


3 8^9 t981% 1 B-1990% 10^ ; ^ 

itftt}H-0. SO 




tSf of lndustri;il Production )^ 

(Department of Commerce Leading Economic Index) ^ (ftidex 

98 of New Business Formation). Cnclex of Housing Starts) ftl SJr 

tColumbia University l^eading Economic lndex),R/ 




BMM 8-10a log/log 5 IS 

8-iob^ia 8U0c o-ai 

ii; 0* 73. m 8ui ^'t 

XPdfWXX^HlSc»5 



R/S^^ -79- 


Ito R/S^^, 1950^1^-1990^1^! ■feit&g 


H-0. 91 


1.B 

f.7 

T.4 

1.3 

1-2 


1 

|... 

Q 0 J 


0^ 


OJ 


H = 0, 50 



H = 0. 91 


L06t ^ ’) 


nj^it mm,r Bit/irr^ 

ma .H mm=^ o. so. ?c^. 

# ^ 4^ ^ ^ 4 S't X ifp ft ii * m ^'1 





LOG(R/S) 


• 80 - 


m 8-iob R /S 19S0 % 1 ^ --1990 % 1 ^ 

H = 0. 81 



®8 l(k 5fiTgiS^i«fcKR/S^8^^JT.l9SO:^ 1 ^-1990 ^1 ^ ; 3Sft^5fXf&S![: 

H = 0- 73 



LOG<^’') 





f/L$ * 81 * 




1 '." I 








ft. 


101 


^^^#t^lStCH) JgMff H-0. 


^ ^nf'^J 4 ^Jt. m i^i^. t: ^'j ^ 1^ ^t1 

S& P500 ^ 48 -4^ , m 

R? ^ ^ !ff !i£='E^ M ^ 4: ^ tff 




1. 


t 


_a 8-12 


0 + 


.8 1 1.2 U * 1.6 3 3,2 


LOGd'AfJi" ) 

R/s, 1955 1990^ 1 ^ 

.-teitli^ H=o. 83 











i^m 


“ te Hft (Pareto) ". (i)?; “ tjifi ^ C Pareto-Levy) ”. :^ “ !t ^ 10 JT; ( Stable 

Paretian)’^5^^uH^l^fr'j ,#7 1925 
¥^^.'fi^-X#JSmili0#^£(Pareto) (1897) 110 

o>;>l TSP t ,i&A?f S f(A^ 

^0^])7aJitS'J-7bt^-7A^ loo 

107 A^WLtMAXW^Jlk 






^1l$ -BS- 


logf (t) ^ifit-((jV2)t^ C9.1) 

bgCf(t))-i5t-Y lt["(l+ip(t/ltl)tan(a7t/2)) (9. 2) 

ik-l ^j + U^ p-^o P-+1 

p MmiP;^ p<o ?5diEttMiz,a 

0 SIJ 2,^ts 0 fn 

CEfficiem Market Hypothesis,EMH)^P8-tld^il^* “ 2.^?^fl: 

(Fractal Market Hypothesis ,FMH)i^ a 1 fd 2 

(Selfsinular) « = a . , 5 ^ll^^: 


- 86 - 


fBT <»=2 !Ji. S -1-#<51] = 

M.iiS « 2 a^.a-WJtftttiltASi-Sft. 

■t5fe.S l<a<2 0t.JrM®JKS,SX.sS:?Effi6*I.K#iSo”2 * 

Jiu 4S: 0<a < 1, IP ^» a W ft«t ^ T. H iK te «-ft j* t B S IB "> 




a = 



(9. 3) 









jSS(“li(Joseph Effect 












^ H Sij ^ C MandeIbrot ) IE — I'tiH 

7 7¥m 



i:^ 


Ef¬ 
fect ?c|5H 4r ^ liE 1^ (Inf i nite V arianc e Synti rome) ^ j£ ^ ^ ^ 

^ 5!^ It Ji o Ji ^ 9 ^ ^ fr # ^ Sf] ^ # It 

MH ^ f*'^ ^ tb 151] A 4? ak £ f 1 tB ^ 4^ 

1987 ^ 10 ;i ,1978 :^,1929 

WMimW>A 





f n$ _^7 - 


ii 




^EMH. ^sl 

EMfi, . 

fikx#^jrth:;&j^ftii^^ 6oxit 

k^MkMR/S^^Ho 


,jXX M ^ ?E £ T. a itj'E ft] ^ ^-t tSr^ i:i;Ma n 

3E;tS[^)?tX EMH —-X 


-^x. It .^5£?1^X^i^i^<KMH),Hi5^r1:^HKiA"lt^tfa®Pt (Stable 


Paretian )”^^i:. 


111 


bi.4 


• 88 - 




^ tt;^^. )!'t W f'Bl J??'J Ms*. Wj« T oj 

s&P5oo^^igffr^,jbM92s^ 

1 B 2 9-^1990^7 ^ 5 H,^ 15 504^mMm.|^Tt5C®gJlg^^S^^'h.^^ 

fn ft ^ s'j 9^ 1 '^ $±-H ^ fsj , nnsr^ ^ in ^ nA 

112 0.78 H ®.^Pl^^^fnft5>^ff^H^ 

j&0tt^5ij6^3P#. M^ft® 9-1 

1978 1987 10 0. 57 glj 0. 62 

113 R/S 

1928 ^1 H 2 H 2600 ^l'5]fSt B 



MAS - 89 * 


R /S mn :S&L P500^ B , 1928^1 2 B -1989^12^ 31 B . feit W H = 0- 60; 



m 9-2 R/S 10 







-90- 


^9-1 


Itfi 


T-Mj it^c W ^ 


H 

i—a 600 

1928-1930 

-0. 0638 

0. 324! 

0. 61 

2 601-5 200 

1939-1918 

0. 017'^ 

0. 17 58 

0. "17 

5 201—7 800 

1918-1959 

0.1228 

0. 1187 

0* 38 

7 80] -10 400 

1959-1968 

0. 0661 

0. 0993 

' 0. 39 

10 401 — 13 000 

1 968-! 979 

[>. 0036 

0. 1383 

0. 02 

13 001-15 600 

1979—1989 

0* nG7 

0. 1772 

0* :>9 








10fj“ 


S9-3 ^iSslfea^fltSSIliSS--. P500.1928:^ 1 E --1989:^ 12 ^ 


iz 


» t 


■ Li 


MifeWiti[^¥ 


V 





-9V 


^^msg..F500 §H-|fl'1§!^?i]®^T-1'R 1 ^Kn 
1/12 12 


M 

c-^ 


9 4 


500,1928^ I B-1989^ 12 ^ f 


IJ 





9-6 *S;T±M^>ffftltt»i»i&«(H)tt. i».aife±ia,H 

0i*#-£»;-5atfe^'W. H 13 t*ii:« o. 59 

SSI 30 ?c«#6fi 0.78. siiTa-.*-ie. ■EiiJTSi'i#** 0 . 78 ~o. 8) zm 

$a[). swwN.iS 20-30 

•tfl)fi»,'a.h.«g?W*tfi5S.MHiR^Si| 0 . 78,'5^7'.#4>«iaffiH« 
SWEM—#. j!'JT'l'T 0 . 78 W H (t,®i!#^.XrtttlnWSfflii 

IbWIBS. 


J 1 j 


PraT^m;w ^ ■ 




•92* 


900-1100 A, 4 

m 9-6 SAT 20 


3 9-5 H flg|fe^l4iS8^P500,l928^ 1 fl-1989^ 12 ^ ,MS^ilJ llO^lftM^^iM 



116 RitffiiWSIJi IID a'l-,;l-)i'tii-W#flSB!l.Hllt.WlBi;pi®,i!uJaMft5*fcSil>ffi4 
S.«B, * a^t --Miif I'al i *S. B^ M ^ MS. iS WSIW S fct »a W «■ 

It. 

1 . m 







fAf 


R/sij'+yf: s& psoo 20 < 1928^ i ^-i 9 S 9 # 12^ 

^^^^£I^S48 ^ 20 3tJi*, sS 960^3c1,B. 4 % 


c 0'« 
go.a 

-* 0.7 
0.6 
0.S 
0.4 
Q.3 
0.2 


H = 0. 50 




^-R/S 


H = 0. 72 




2 , 30 FMH H {t. 0. 78 |1J 

0.81 zm^it. 















•94- Sf ^ 


fiV M ® ^ Wlii#::^; tfj IE m ifc, M/j^ ft fr? ® m 


^^ISc-ft th^SI^ ^ ^ ft yri±^4^^ H 7K¥1?Ife H 7XT.S ft^ 

0. 7S. 

^ T ft m ft#^iJcM04® )^ ?1J ^ 


0 E®. j^ ft ® iaj rfm 54fr ® in ft#, ^“^#i]u 

4(11^ 30 



®o 



* 


* 


119 


*s(n#?i]T7rsja;^®MSS(i<)S|s#*#t.fift.a#7<®ft«a?e'ttii e 






R /s H = 0. 39.^m4'^iRflD% 


O.B 


H==0. 39 


LOG(il“) 


m S 194S'if*l i^-1990 ^7 f], 

® 9-7 log/log [11, 

H - 0.39 o A.i" ^£^1^ 'f ^ ^ )?^4]^n ^ 

* f H £>-T 0,30.1^--^ 







-96* 


121 


$f$ -99' 


m 10 1 75 mm 2 


•> I n 



BlO-3 5*#J(lf#^:^^i;X(t)&^l|SC^;^l^0.87;l^tS^=&Slal3 4^f^,5£4^^^a^S^^& 


0.9 h 


0.8 h 


OJ h 


o.e 


0^ 


0.4 h 


0.3 h 


0^ 




1 


30 


25 


75 





Too 


irj> js 




















































100 






125 


(Bifurcation), 

^n^^fnWi^tP a S7(5e^ffi^O. 8G237.) ,tm@ 10-3%^ , 

AE.a a = 0.SB6at = ^ a- 

0. 89110^ ,ili?ET a-0. 89220^ *0- 8924050^,64^-^,1^# 

90(^p^;^0* 892486418) 



^)f ?'i, ill #0|J T vit^. ff # J: Sim . in m ■ H" 




126 







a 10-4 ?&^s;r#^:^lix(t)fl9>te^fa=o>90,ilta$sattiiE?S4Tj^>:S^|!B^°r@fefi 



















m lo-s jft^»r#SE*Si^SffifO. 75 <b<i. oo 


•> M 


b . 


K. 




^ -I 


.1 


I ’ 4-*^ .-i 


-T l*^ 

irM - 




y= 


■ c 

■- - ■» - 


:-:t. 

■ 

j 


C T- 






•- K 


A 




^1 










-L ^’4 


t ■ • V_ - 


i ^ 1 k 




■l^ 


4 - 


-.i 4 




i" . 

/ --i 


I*’ 






J fcr 


V-: 


M- %.■ 






fc ^ 




075 


0>fi7 0.89 0.90 


1.U 


t:tsaiTWT'#SS:(a)65tte«B5 







•iw* 


m io~7ji 

0. 955<a<0. 966 

^±T. 

m 10-7 jft^Mr#^:$!I^i■^^ffiw'ffi^i&E«t4^«£«□ *0. 955<a<0. 965 



131 






$f$ ‘105- 







mm. n 


i I ^ * ■ - ■ . k l*k# ta.^L_ k i _ > I # j-^ P P A_h P k 


132 






JJ 


—(Henry Adams) 
















s'Eins?i]ig«THsy®o 
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ff-f -los* 











* 'll 


;i'i-?» -I'S,#*- ■I'lttM*-. 
fiff**«ESl#* SSEft WM nTlJi*»T* Wi^ft.s. 
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f4 ^ 1^ ^ ^ >i □ 35 fix 3^ 7^ t 

^f Sf ^^t^ T i3^:sftf^ ij 

“t # ^4^4", 34^ f-J ^ 4i^44f ^J5^11lJ 14?.X41"'Mi t ^4^4^” 

5il**tt^7444”7 .4^4i“4fiv|ijf|§4"7-^7^17^ Am t 4:4:41 T t^.7 I" 

74 0 ^ F7 ±. it “ ;4 44 ” ft. “ -ii]" ^ 1fi . t- fJ- i€ it ±«^ 14^ d^ 

I'tfe ^ ^»4^ 14/ 4tb 4ii 34 if t J.7 ft- Jl ft 4^ 4? 4^ ^ iTr. vf ±, ?f f■ 4^ 4^ 

“t'it 5444^’ #4TJ:^!-f ^S4 j 4151^x44^^ ii] 34^^41^ Xi^^-fcfS). 

» "45 ^f4-#i^1,ltP • t^^CEagar Peters > ^ - >4; 

77 # 44 -i^ 04 fiff 4 t it 1^ 7^ 4^, f^ ift: 1^ fim T t ^ f^i :IJ t 44 ^ 

tf7,fE^47-^b'^^*7-fff4 3tj„fe4t3±tf4^^:.^#i-f 

tin'liftff"^fr%t* 

0 ^ij ft). xtft -Sai. 47 fi^f4 E)f? if a spJ , ^ faft fi z7f4 

f^J:^tfiL3fjfa4?l^4e7^4Dit3ft^tt-i^74fe3iBHl^J, if.Al^f7x?4 p i,pj^ft 
-# 34 * P‘J & i^ ?Jt ^ 1 4 ^ fe fa ^is * T^ TT m Ok f 13tf] #. ^IJ. 

44 45 4® 07A] 374^ f ;=T> 

+ 4f4 34'b.43 7- 

ff444^444^tl*44tAiti44^I^f^44i^jit4fB':7 Afoif^ar 

4 S f# 4 4 ip # i^ I'^l It 45 37 ff # iS f/p • tk # ^ ^ 4 -- ® #. 7^ .'A t iSf 4 i7 

l-T 4 £7.^4 2 -^7 44. 

Il3-i#44445 ft.4 774 7f4 t#5^3j74 4.4 445 -4 

if A] #7"'^ 440^. ^7.^^4 4471 7 -^lit.^i-.if 

JiJ44iPt44^®37^^f§)t^,4#7"^fA4#?A.^37^®l?7-ffi 7 1^4 if it# 
fftf!^ et. f74f^4i+#f/L.f^4*f#?fi£4#44fFf 0 t444!-t4 45 37^51^4 
#1^ if 50-4b, if ^44 444^5^44 S 

&7ii W A: tii-4 4fit 3 j 7ti.41^ t 7.44,® 34 f^l fp 3^^ 34 

Bm,tf:45 37^i^T^^^&7,fI^iA4ii7^71 7a'Ae4. #^il-# ^ ^ 
£,f'ffl#)ii94t^f45ij ti. 
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